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(54) ADHESIVE FOR METAL HUB 

(57)Abstract: 

PURPOSE: To obtain an adhesive for a metal hub containing a (meth)acrylate having 
carboxylic aid group and a photoinitiator, excellent in adhesive strength of the metal hub to a 
resin substrate and useful for opttcat information disks. 

COHSTITUTIOH: The adhesive for bonding an optical infonmation disk to a metal hub 
contains (A) a (meth)acry[ate having carboxylic acid group {e.g. 2-acr/loyloxyetti^mafonic 
acid or 2-acryloyjoxyethylphthalic acid) and (B) a photoinitiator (e.g. 4- 
dimethyiamifioaoetophenone or benzophenone). Furthermore, the adhesive contains 
preferably a qross-Nnkable (meth)acry!ic oligomer (e.g. spiroglycolurethane diaciylate or 
bisphenoi A type epoxy aery late). 
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* NOTICES* 

JPO and INPiT are not responsible for any 
dasnages cauned by the use of this translatiori. 

LT'his document has been transiateci by cornpLiter, So the transiation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Clalm(s)] 

[Claim 1]Adhesives for metal hubs containing acrylate which has a resin substrate and in 
which these adhesives have a carboxyiic add group in adhesives on which a light information 
disk with which it comes to record information, and a metal hub are pasted up (meta), and a 
photoinitiator. 

[Claim 2]The adhesives for metal hubs according to claim 1 which contain monofunctiona! 
and/or polyfunctional (meta) acryiate further. 

[Claim 3]The adhesives for metal hubs according to claim 1 or 2 which contain cross-linking 
(meta) acrylic oHgomer further. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detaifed Description of the Inverition] 
[0001] 

[Industrial Application]This invention relates to improvement of the UV cure adhesive on which 
the metal hub used especially for a light information disk is pasted up about the light 
ir^forrnaiio!" disk which performs record of information, pfayback, or efimination using lights, 
such as a rnagneto-optical disc and an optica! disc. 
[0002] 

[Description of the Prior ArtjAs a method which ioads a drive with the light information disk 
which perfoiiTis record of information, playback, or elimination using lights, such as a magneto- 
optical disc and an optical disc, the magnet clamp method is used widely. 
[0003]With the permanent magnet which established the center hub in the central part of the 
light information disk and In which this center hub wss ^taWlshed at the drive side, this 
method draws in and is held. 

Generally the metal Insertion hub which embedded some metal plates to resin and carried out 
integral moulding as a center hub is used. 

[0004]Howeyer, since the metai insertion hub needs to process a metal plate into the shape of 
having been suitable for embedding, beforehand and needs to carry out integral moulding of 
this wMh resin. It has the problem that a process is complicated and a manufacturing cost 
becomes high. 

[OOOSJIn order to examine the trial which uses the metal hub created only with metal In order to 
solve this problem and to paste up a metal hub and a resin substrate, the UV cure adhesive 
which uses a urethane acrylate system as the main ingredients Is proposed, but. The adhesion 
of substrate material resin, such as polycarbonate, and metal was not enough, and it had a 
fault from which the fall of the adhesive strength after prolonged use takes place. 
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[0006]ln order to soivc; the above-mentioned probiem, form a through hole in a metal hub, 
process the shape of a metai hub, such as pasting up wi^ ultraviolet curif>g nature adhesives, 
and the trtat holding adhesive strength is proposed, but- In the described method, it has the 
problem that forming cost is high too, from it being necessary to process a metal hub further. 

[0007] 

[Problem(s) to be Solved by the lrivention]Th'(s invention makes the technical probiem 
development of UV cure adhesive which pastes up a metal hub on a resin substrate firmly 
directly paying attention to such a problem. 

[0008] 

[Means for Solving ^e ProblemJBy considermg rt as UV cure adhesive which contains acrylate 
which has a carboxyiic acid group for adhesives for metal hubs <meta), and a photoinitiator as 
a result of this invention person's inqulftrig whot6hearted^y, in order to solve the above- 
mentioned technical problem, It finds out that a resin substrate and a metal hub can be pasted 
up firmly, and came to complete this Invention. 

[0009)That is, adhesives for metal hubs of this inventlor^ are characterized by being ultraviolet 
cunng type acrylic adhesives containing acrylate which has a carboxyiic acid group (meta). 
and a photoinitiator. 

ID010]Polycarbonate, poiymethylmethacrylate, amorphous potyotefine, etc. can be illustrated 
as construction material of a resin substrate in this invention. 

[OOllJif it has magnetic properties equivalent to stair^Iess steel SUS430 or this which h 
specified to J IS G4303 as a metal hub in this invention, it can be used satisfactorily. 
[00l2}Acrylate which has a carboxyiic acid group used for this invention (meta) has the 
structure shown by the general formula <1) and (2)> 

[0013] 
Formula 1] 

li i.' . 

CH^^C-COO-CH^^CHgOCO- (CHg) n-COOH 

[0014] 
[Formula 2] 
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i 1 (2) 

CHg-C-COO-CHgCSOCOR^ 

- CgH^ COOH. -CgHgC001]S?ti4- CgH^ gGOOH*^-r» ) 

[0015]As acrylate expressed with the general formula (1) in this invention (n-seta), 2- 
acryloyloxyethyl malonic acid. 2-rnelhacryioiloxy-ethyi rnaionic acid, 2-acryioyloxyethyl succinic 
acfd, 2'methacryk}iloxy-efhyl succinic acid, 2-acryioyioxyethyl giutaric acfd, 2-rneLhacryioiloxy- 
eihyi glutaric add, etc. are illustrated. 

[0016]As acrylate expressed with a general lorrnula (2) (meta), 2-acry(oy(oxyethyl phthalic 
acid, 2-methacryioiloxy-ethyl phthalic acid, 2-acryloyloxypfopyl phthalic acid, 2-f^>ethacryloyl 
oxypropyl phthalic acid, 2-3cryloyioxyethyi tetrahydrophtal acid, 2-fnethacryloiloxy-eihyl 
tetrahydrophta! acid, 2-aGryloyioxyet.hyihexahydrophthalic acid, 2-methacry!oy!oxy 
ethylhexahydrophthalic acid, 2~acryioybxypropyl hexahydTOphthalic add, 2-AKURO ytoxy 
propyl ieirahydrophfai acid, etc. and these position isomers {o-, nv, p-object) are iliusiraied. 
[001 7]The numt)er of acrylate which has this carboxyiic acid group (meta) rnay be one, and ii 
fnay use two or more kinds together. 

[00 "18]ii ! order lo acquire sufficienl toughness of sufficient adhesive strength with metal, and/of 
resin after hardening, 10 % of the v.'eight ■• 80% of the weight of the whole ingredient of an 
addltioii of acrylate which has a carboxyiic acid group in this invention (meta) hardened by 
uitravialet rays is preferred. 

[0019]Besides acryiate which has the above-mentioned carboxyiic acid group which iiTiproves 
an adhesive pioperty with metal in adiiesives for meta! hubs in this invention (mera), Cross- 
hnKing (meta) aciylate oligomer may be mixed as a purpose of improving monofunctional or 
polyfunctionai (meta) acryiate, and toughness for the pyrpose of improving an adiiesive 
property with a resin substrate. 

(0020]As monofunctional or polyfunctionai (meta) acryiate added in order to improve, an 
adhesive property vv^ith a resin substrate by this invention, isoamy! acsyiate, isoamyl 
methaciylate, laurylacrylate, Lauryf methaci vlate, Btearylacrylate, slearyl methacrylate, Isooctyl 
acrylate, isooctyl methacrylate, benzyl acrylate, Benzyl methacrylate, butoxy ethyl acrylate, 
butoxyeihylmethacrylate, Phenoxy ethyl acrylate, phersoxy ethyl methacrylate, 
Tetrahydrofui-furyl acrylate, tetrahydrofiirfuryi metnaciylale, Ethoxydiethylene-glycol acrylate, 
methoxy triethylene glycol acrylate, Triethylene glycoi diacryiate, neopentyl glycol diacrylate, 
Neopentyl glycol dimethacrylate, 1 , 6-hexanedioi diacrylate, 1 , 6-hexanedioldlmethacrylate, 
trifTiethyioipropane triacryiate, trimethylolpfopanetrimethacrylate, ethyleneoxide denaturation 
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trimethyiolpropane triacrylate, pentaerythrilol - doria - KURIRETO and pentaerythritol 
trimethacrytete, Dlpentaerythritoi hexaacrylate, pentaerythrito! tetraacryiate, neopentyi giycoi 
acrylic add benzoic ester, trimethylolpropaftacrylic acid benzorc ester, etc. are fflustrated. 
10021 ]The number of monofunctionai [ this ] or polyfunottonai (meta) acrylate may be one, and 

it iiiay use wo or more kinds together. 

[0022j90 or iess % of the weight of the whole ingredtent of an addition of monofunctionai [ In 
this invention } or polyfunctionat (meta) acrylate hardened by ultraviolet rays is preferred- 
[0023|lf an addition exceeds 90 % of ^e weight, an addition of acrylate which has a carboxyiic 
acid group (rneta) will be less than 10 % of the weight inevJtaMy, and adhesive strength with 
metal to need is not obtained. 

[0024]As a typical thing of cross-linking (meta) acrylic oligomer added in order to improve 
toughness in this invention, Polyester (meta) acrylate, polyether (meta) acrylate, Polyurethane 
(meta) acrylate, epoxy (meta) acr>^ate, etc. can be illustrated, Specifically Polyurethane 
diaorylate, polyuretlhane dimethacrylate, Spirogtycol uretharie diacrylate, splrogiycol urethane 
dimethacrylate, Bisphenot A type epoxy acrylate, bisphenol A type epoxy methacrylale, 
Bisphenoi female moid epoxy acrylate, biSpf>enol female mold epoxy methacrylate, Phenol 
novotac type epoxy acrylate, phenol novolac type epoxy methacrylate, cresolnovolak type 
epoxy acrylate, cresoinovotek type epoxy me^thacrylate, etc. can be illustrated, 
fOOaSJAfthough ^ese (meta) acrylate is useful as cross-llnktng ofigomer which is rich in 
practicality, what carried out acrylic ester (meta) denaturalion of the resin, such as unsaturated 
polyester, poiysulfone, polyether sulphone, and poiypheriylene oxide, m addition to these can 
fully be used. 

[O026|/Mthough a molecular weight of cross-linking oligomer used by this Invention can be 
used ( a quite wide range ], the molecular weights 200*60000 are preferred. 
[00271Th© number of these cross-finking oligomer may be one, and it may use two or more 
kinds togete. 

[002B|50 or less % of the weight of the whole ingredient of a cross-linking oligomer addition in 
this invention hardened by ultraviolet rays in that quanlltive dispensing of resin at the time of 
mixed resin not becoming hyperviscosity too much and attaching a hub is possible is preferred. 

[0029]A monomer and oligomer which are hardened with light in this invention, Although it is 
satisfactory In constituting adhesives for metal hubs from both acrylate and methacrylate in 
any way, it is more practical for an acrylate monomer and oligomer to corislitute from a 
difference m a cure rate by ultraviotet rays. 

[0030]lt is required for adhesives for metal hubs of this invention to aim at an ultraviolet curing 
type, therefore to add at least one or more kinds of photoinitiators. 

[0031jAs a photoinitiator in this invention, 1-hydroxycydohexylphenyl ketone, Benzophenone, 
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a thioxan ton, alkylthio xarufione, a 2,2-dimethoxy- 2-phenylacetophenone, 2-benzyl-2- 
dimethyiamirK) 1 -(4-morpho!inophenyl)- Butan-1-one, 2,2-dimethoxy- 1 ,2-diphenytethan 1-one, 
a dlethoxyacetophenone, 4-dtmethyiamino awtophenone, 4-dtethylamtno benzophenone, 4,4'- 
tetramethyl aminobenzophenone, 4,4'4etraethyi aminobenzophenone, 4~d!niethylannino ethyf 
benzoate, 4-dimethyiaminobenzoic acid propyl, 4-dimethylamino isoamy! benzoate, 4- 
diethylamino ethyl benzoate, 4-diethylamjno benzoic acid propyl, 4-diethylamino isoamyl 
benzoate, etc, can be Illustrated, and they can be used, these photoinitiators being able to be 
Independent or combining them. 

[0032]As for an addition of a photoinitiator in this invention, 0.1 to 10 % of the weight is 
preferred to the whole ingredient hardened by ultraviolet rays in order not to cause a shortage 
of adhesive strength due to a fall of three-dimensional crossftnking density of adhesives after 

hardeaing; 

[OOSSJAIthough UV cure adhesive for metal hubs in this invention comprises nionofunctiona! or 
poiyfunctional (meta) acrylate, and cross-linking (meta) acrylic oligomer which are added 
acrylate which has the above-mentioned carvone group <nieta), a photoinitiator, and if needed, 
In order to prevent a dark reaction under thermal polymerization and storage at the time of 
manufacture, it is preferred to add publicly known thermal polymerization inhibitors, such as 
hydroquinone monomethyl ether, t-butylcatechol, p-benzo<^uinone, 2,54-butylhydroquinone, 
and Feni thiazine. 

[00341Unlfonn Sipreading nature can be given and at least one or more kinds of leveling agents 
can also be added from the purpose of controlling generating of an application defect, to 
adhesives. 

{0036|As this leveling agent, generally a silicone series surface-actlve agent and a 
fluofocherriic^l surfactant are known, and these can be especially used without restriction. 
[0036|These additions are usually 0.01 to 3 % of the weight to adhesives, 
10037] 

[Exampie]Hereafter, although an example explains this invention still in detail, this invention is 

not iimited only to these examples, 

[0038]The example 1 2-acryloyioxyethyl malonic acid 50g, 20 g of tetrahydrofurfuryi acrylate, 
20 g of trimethyiolpropane triacrylate, and 10 g of spirogtycol urethane diacaylate were mixed, 
and adhesive base resin was prepared, 

[0039]Addition candle power mixing of 5g of 4-dimethylamlno acetophenones and 6 g of the 
benzophenorie v^/as carried out to this base resin whole quantity, and the adhesives for metal 
hubs were prepared. 

[0040]These adhesives 0.5g were applied to the magneto-optical disc made from 
polycarbonate 86 mm in diameter, and the metal hub for the product magneto-optical discs 
made from the Kato spring (SUS430} was pasted up by ultraviolet rays exposure. The addition 
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exposure dose of the ultraviolet rays at the time of this exposure was 7000 mJ/cm^ (iambda= 
365 nm), 

[004 1]ThcfS, after saving fiie created metal hub adhesion dfsk uncfer the environment of 80 ** 
and 86% humidity for 2000 hours, the product fnade from the Abe trading company and the 
adhesive strength measuring ir>strument (trade name "Sebastian V) were used, and the 
adhesive strength environmental retention test before and after an examination was measured. 
A measurement result is shown in Table 1 

[0042]The example 22-acryloyloxyethyl phthalic acid 5Qq, 20 g of tetrahydrofurfuryl acrylate, 
20 g of trimethylolpropane triacrylate, and 10 g of sprogiyco! urethane diacrylate were mixed, 
and adhesive base resin was prepared. 

[0043]Addition candle power mixing of 5g of 4-dimethylamino acetophenones and 5 g of the 
benzophenone was carried out to this base resin whole quantity, and the adhesives for metal 
hubs were prepared. 

|0Q44iThese adhesives 0.5g were applied to the magneto-optical disc made from 
polycarbonate 86 mm in diameter, and the metaf hub for the product magneto-optical disc^ 

made from the Kato spring (SUS430) was pasted up by uitravioiet rays exposure, the addition 
exposure dose of the ultraviolet rays at the time of this exposure was 7000 mJ/cm^ (lambda= 
365 nm). 

[0045]Thus, after saving the created metal hub adhesion disk under the environment of 80 ** 
and 85% humidity for 2000 hours, the product made from the Abe trading company and the 
adhesfve strength measuring instrument (trade name "Sebastian V") were used, and the 
adhesive strength environmental retention test before and after an examination was measured. 

A measurement result is shown in Table 1 . 

[0046]The example 32-acryloyloxypropyi phthalic acid 50g, 20 g of tetrahydrofLirfuryi acrylate, 
20 g of trimethylolpropane triacrylate, and 10 g of spiroglycoi urethane diacrylate were mixed, 
and adhesive base resin was prepared. 

[0047]Addition candle power mixing of 5g of 4-dimethylamino acetophenones and 5 g of the 
benzophenone was carried out to this base resin whole quantity, and the adhesives for metal 
hubs were prepared, 

[0048]These adhesives were used, the metal hub was pasted up on the magneto-oplicai disc 
rrsade from polycarbonate like Example 1, the same environmental retention test was carried 
out, and the adhesive strength before and behind an examination was measured. A 

measurement result is shown in Table 1. 

i0049]50 g of example 42-acryloyioxyethylhexahydrophtha!iG acsd, 20 g of 1,6-hexanediol 
diacrylate, and pentaerythritol - doria ~- 20 g of KURIRETO and 10 g of bisphenol A type 
epoxy acrylate were mixed, and adhesive base resin was prepared. 

10050] Addition candle power mixing of 2g of 1 -hydroxycyclohexyiphenyl ketone and 3 g of the 
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berizophenone was carried out to this base resin whoie quantity, and the adhesives for n^ietai 
hubs were prepared, 

[0051]These adhesives were used, the metat hub was pasted up on the magneto-optica! disc 
made from polycarbonate iike Exampie 1, the same environnnental retention test was carried 
out, and the adhesive strength before and behind an examination was measured. A 
measurement result is shown in Table 1. 

[0052]the example 52-acryioyloxyethyl tetrahydrophtal acid 60g, 20 g of neopentyi glycol 
diacryiate, and pentaerythritot - dorta - 20 g of KURIRETO and 10 g of bisphenol A type 
epoxy acrylate were mixed, and adhesive base resin was prepared. 
[0053]Additton candle power mixing of 2g of 1-hydroxycyc(ohexy(phenyl ketone and 3 g of the 
benzophenone was carried out to this base resin whoie quantity, and the adhesives for metai 
hubs were prepared. 

|0054]These adhesives were used, the metal hub was pasted up on the magneto-opticai disc 
made from polycarbonate tike Example 1, the same environmental retention test was carried 
out* an^i the adhesive strength before and behind an examination was measured. A 
measurement result is shown In Table 1. 

[0055340 g of comparative example tetrahydrofurfuryl acrylate, 40 g of trimethylolpfopane 
triacrylate, and 20 g of spirogiycoJ urethane acrylate were mixed, and adhesive base resin was 

■prepareii-::: 

[0056jAdditloft candle power mixing of 5g of 4-dimetiiylamino acetophenones and 6 g of the 
benzophenone was carried out to this base resin whole quantity, and the adhesives for metal 
hubs were ^epared. 

[0057|These adhesives were used, the metal hub was pasted up on the magneto-optical disc 
made Uom polycarbonate like Example 1 , the same environmental retention test was carried 
out, and the adhesive strength before and behind an examifiation was measured. A 
measurement result is shown in Table 1 . 
[0058] 
{Table 1] 



hUp;//www4.ipdlJnpit.gojp/'cgi-b!n/tTan_web_egi_ ejj 2/28/08 



JP,08^325526,A [DETAILED DESCR^PT!0^4] 



Page 8 of 8 





(.k g { / C !» ^ ) 






4:S: 


3 7 




■ S 2: 


4 0 


'Sss: if. 


• J It:, 


3 8 










4 9 


3 S 


lillii: 


2 S 


8 



[0059] 

[Effect of the InventionlThis invention is the acrylic UV cure acJhesive containtng the acryiate 
which has a carboxyiic acid group as nrtentioned above (meta), and a photolrjtgator. 
By using this UV cure adhesive, it excels in the adhesive strength of a metal hub and a resin 
substrate, adhesive strength is held also in acceleration durability test, such as an 
environmental! retention test, and practical use of a metal hub can be enabled. 



[Translation done.} 
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